The details ofsurgical techniques for laparoscopic removal of endometriosis and adenomyosis are described briefly in textbooks and gynaecological journal articles. We have described a wide variety of techniques for the various procedures required in the treatment of endometriosis and adenomyosis, excluding hysterectomy. The principles are based upon those used in removal of primary cancer lesions. The limitations of thermal ablation are discussed, and evidence of improved results after excision of lesions have been submitted for publication.
INTRODUCTION
A review of surgical treatment of endometriosis is presented because of the difficulty expressed by gynaecologists in removing endometriosis when it is extensive or involving vital structures such as the ureter, bladder, rectum, ovary or major vessels. This has been exemplified by a study of 198 patients with recurrent endometriosis referred to the Endometriosis Clinic with an average of 5.7 previous medical and surgical treatments who underwent further laparoscopy assessment [1] . Two-thirds of these patients had disease mainly located over the course of the ureter, or on the rectum, the vagina, or the bladder. This suggests that the previous surgery, which involved CO 2 laser or diathermy and was performed on an average 2.7 times, may have avoided vital structures to avoid the risk of trauma to them.
Our previous articles concerning the use of laparoscopy surgery have not detailed the surgical techniques. The difficulty in learning laparoscopic techniques is illustrated by a review of journal articles and books describing techniques used for the laparoscopic removal of an ovary. The number of steps described was always 6 or less and the detailed pieces of information which make this a safe procedure were always less than 20. In our own estimation there were 19 important steps and over 100 pieces of relevant information (see text).
therefore important for the laparoscopist to be thoroughly familiar with the current standards of management.
TeLinde and Scott defined the objectives of surgical treatment of endometriosis in 1952: "one should excise or fulgurate all evident endometriosis." The surgical objectives of laparoscopic treatment are similar, i.e. to remove all evident endometriosis by excising large superficial and deep lesions and only vaporizing smaller deposits. The limited hormonal responsiveness of ectopic endometrium has determined the need to perform surgery [3] .
The technical advantages of a laparoscopic approach to endometriosis surgery include: easy intraoperative access to the rectum, vagina, and ureter, magnification which is easier to manipulate than an operative microscope, and the ability to perform an underwater examination at the end of the procedure during which all blood clot is evacuated and complete haemostasis obtained. The general advantages of laparoscopy include: same day diagnosis and treatment, short hospitalization, rapid recuperation, superior scar cosmetics, excellent patient acceptance, cost effectiveness, and results at least equal to laparotomy [2] .
The advanced laparoscopic surgeon may use a variety of techniques and requires equipment for mechanical cutting, electrosurgery, aquadissection, suturing and stapling. Electrosurgery and laser have equivalent results in the relief of pain and infertility [4] .
LAPAROSCOPIC TECHNIQUES Bleeding
Bleeding problems are common and difficult to resolve. Coagulation current is rarely used. The tip of a spoon electrode is used to cut and, the round body of the electrode is used to tamponade arteriolar bleeding vessels after which cutting current is applied to coagulate the vessel wall. The Kleppinger bipolar forceps (Richard Wolf) are most effective for large vessel haemostasis. A number of bipolar forceps are not robust and do not tamponade larger vessels so that the application of current is ineffective.
Suturing
Suturing with large curved needles using 5 mm lower quadrant incisions requires a special technique to put them into the peritoneal cavity [5] . Lower abdominal incisions placed lateral to the rectus muscle make a path that is very easy to re-enter on removing the trocar sleeve. To suture with a needle, the trocar sleeve is taken out of the abdomen and loaded by introducing a grasping forceps through the cannula. The forceps grasps the distal end of the suture, and pulls the suture through the trocar sleeve. The forceps is reinserted through the cannula, and grasps the suture 2 cm from the needle. The needle and forceps is inserted into the peritoneal cavity through the original tract as visualized on the monitor; the needle follows through the soft tissue and the trocar sleeve is pushed downward over the driver to reinsert it at its original position in the peritoneal cavity.
The needle is grasped by the forceps and suturing achieved. Arter this the needle is placed in the anterior abdominal wall parietal peritoneum for removal after the suture is tied. The suture is cut adjacent to the needle, and the cut end of the suture is pulled out of the peritoneal cavity; the knot then is tied with a knotpusher without loss of pneumoperitoneum because of the tight seal of the trocar sleeve. The surgeon holding both strands makes a simple half-hitch. The knot-pusher is placed on one strand of the suture just above the knot, the suture is held firmly across the index finger and the throw is pushed down to the tissue defect. The second throw is made in the same direction (i.e. a slip knot) while exerting tension from above to further secure the tissue. The knot is secured with the third and fourth throws by pushing half-hitches, made in the opposite way, down to the knot to secure it firmly. To retrieve the needle the trocar sleeve is pulled out LAPAROSCOPY FOR ENDOMETRIOSIS 155 and the needle holder inside it drags the needle through the soft tissue. The trocar sleeve is replaced easily with or without another suture.
Suturing may be easier using the Endo Stitch (R). It enables a suture to be placed with a 10 mm diameter instrument containing the needle and suture within the caliber of the instrument. Placement of the suture and the resultant tie are controlled from the handle avoiding the complexity of several separate steps using separate needle holding, suture needle and knot pushing equipment. Extracorporeal tying is facilitated by using a trocar sleeve without a trap to avoid difficulty in slipping knots down to the tissue. The Apple Trocar (R) (Apple Medical, Boston, MA) has a tight seal preventing loss of pneumoperitoneum when pushing the knot down.
Preoperative Preparation
Preoperative ovarian suppression is not often used for therapy as only mild endometriosis reduction occurs and that which does prevents the removal of residual microscopic lesions [3] .
Preoperative oral Fleet (R) is given in 1-2 bottles if deep pelvic endometriosis is expected which rapidly clears the bowel. Alternatively, a Durolax (R) or Fleet (R) enema may be given to clear the lower bowel.
PERITONEAL EXCISION
Our preference for excision is based upon the fallacy of vaporizing or burning lesions and then claiming endometriosis has been treated. The diagnosis of endometriosis is histological, not visual. Endometriosis is found in only 47% of yellow brown defects, 67% of glandular blister lesions and 81% of white opaque and red flame lesions [6, 7] . Even in the most experienced hands visual identification is only 81% accurate, and in less experienced hands, 41% [8] .
Biopsy studies show that at least 7% of lesions are missed and the extent of disease is underestimated in 50%, histology showing disease at the border of the excised tissue which was intended to be complete [9] . It is unfair and unethical to label a patient as having endometriosis when they may not, as unnecessary anxiety, possible drug therapy, and misdiagnosis is to their disadvantage. If this argument is accepted there is no point in taking a biopsy of part of the lesion, and burning the remainder, as biopsy necessitates complete excision. When multiple lesions with macroscopic features of endometriosis are present, only 2 of 3 lesions excised from 30 patients were histologically proven to be endometriosis. The remainder were granulomas, scar or vascular tissue [10] . The presence and extent of the disease can only be assessed by excising all suspicious lesions.
A controlled trial to compare peritoneal excision to thermal ablation is difficult to design as the diagnosis of endometriosis when all suspicious lesions are excised will be more accurate than vaporization or thermal ablation, when most of the tissue is not examined, and women without endometriosis will be included in the latter group.
Surgical considerations also favour excision. While most endometriosis is not penetrating, a significant number of women with persistent disease have lesions infiltrating beyond 5 Occult microscopic endometriosis has been found in 13% of normal looking peritoneum next to the visible lesion [11] . This finding and the histologically proven frequent incomplete removal in 50% of cases when the edge of excised lesions were examined suggests that peritoneal excision or thermal ablation need to include or 2 cm of tissue beyond the visible lesion [9] .
Another limitation of thermal ablation is that if the pathology is coagulated it may be replaced by white scar which obscures assessment of the extent of pathology. Vaporization by laser or sparking point diathermy avoids this. This is achieved by using 80 W cutting current with a fine needle held 1-3 mm from the surface of the lesion. The use of thermal ablation may increase the risk of damaging the ureter, uterine artery, bladder or rectal muscle when the lesions are sited over the surface of these structures. The most common sites ofendometriosis in the 198 patients with recurrent endometriosis was on the lateral pelvic wall over the course of the ureter and on the surface of the bladder, rectum, vagina and pararectum, accounting for 67% of cases. Excision allows safe removal ofendometriosis over or attached to the ureter and precise excision of infiltrating lesions in the wall of the bladder, vagina and rectum.
Other reasons for using excision is the cost reduction as laser is not required, and the absence of necrotic areas which may form scar tissue which results from extensive electrocoagulation.
Although studies of excisional surgery are uncontrolled the lower recurrence rates reported after 1-3 years than after ablation suggests that it is equal or better [12] [13] [14] . The The peritoneum tends to be more adherent on the posterior wall of the broad ligament close to the uterus. In this situation knowledge of the course of the ureter and uterine arteries is mandatory. If the lesions are superficial, the peritoneum may be stripped without harming the uterine vessels or ureter. If the lesion is infiltrative then ureteric dissection from the posterior to anterior lateral pelvic wall determines the position of the uterine artery and vein, crossing the ureter which are then ligated by bipolar electrocoagulation, or clip ligation.
This is an important technique as dissection on the posterior leaf of broad ligament or anterior on the lateral pelvic wall may result in uterine artery bleeding which is difficult to control without risk of damaging the ureter.
When an endometriotic nodule has infiltrated deeply, the anatomy is distorted and the uterine artery or anterior branch of the internal iliac artery is safely ligated close to the pelvic wall. The uterine artery can be found by following the obliterated hypogastric artery posteriorally into the triangle formed by the round ligament, the lateral pelvic wall and the infundibulo-pelvic ligaments. The obliterated hypogastric artery joins the uterine artery deep in the triangle. Using this technique the whole of the peritoneum and lateral pelvic wall can be removed when necessary.
The ovary and/or sigmoid colon may have to be mobilized from the left lateral pelvic wall prior to excision of the peritoneum. If the sigmoid colon is adherent to the pelvic wall and adnexae it is best first mobilized posteriorly close to the junction with the descending colon as correct tissue planes are easier to determine moving from normal to pathologic tissue. Traction of the sigmoid colon (ovary or bowel)
should be made with bowel holding forceps, which are flat and a traumatic late bowel perforations have resulted from using tooth forceps holding the bowel wall (not the fat tags on the bowel).
The area of peritoneum excised is also important. Occult (microscopic) endometriosis has been in normal appearing peritoneum in 13-50% of patients [9, 11] . Removal of 1-2cm margin of peritoneum around the lesion may eliminate microscopic foci.
BLADDER LESIONS
It is difficult to determine the depth of a peritoneal endometriotic lesion on the bladder by inspection. Elevation of the bladder peritoneum is essential.
A small incision is made in the normal peritoneum close to the lesion and blunt and sharp dissection used to determine the area and depth of infiltration ofthe disease process. Aquadissection may facilitate peritoneal separation from the bladder. A metal catheter is helpful in determining the edge of the bladder muscle when excising peritoneal lesions adherent to the bladder. If the lesion extends into muscle of the bladder, cystoscopy is performed to determine the extent and site of bladder involvement. This determines the extent and depth of dissection required and its proximity to the ureteric orifices. The vascularity of the bladder muscle may make it.difficult to determine the periphery of the disease process. The If the bladder lesion is close to a ureteric orifice ureteric catheters are inserted so that the proximity of the endometriosis to the ureteric orifices can be determined. If the disease is close to a ureteric orifice, a urological consultation is sought as reimplantation of the ureter may be necessary.
ENDOMETRIOMA
There are 4 treatments described:
(1) Drug therapy using GnRH analogues or Danazol (R). (2) Aspiration of the endometrioma with additional anti-endometriosis drug therapy, usually a GnRH analogue or Danazol (R). (3) A three step procedure, laparoscopy to diagnose and aspirate the endometrioma, followed by drug therapy for 3-6 months, followed by relaparoscopy and removal of the endometrioma.
(4) A one step surgical procedure, excision of the endometrioma.
Removal of the endometrioma is preferable to medical therapy or simple drainage. The short term drug therapy cure rate has ranged from 12% to 45% and the surgical cure rate after 1-3 years from 70% to 90% [15, 16] . The best result followed careful excision of endometriomas, 90% of patients being pain free at year and 50% conceived [17] .
Aspiration of the contents does not remove the active endometriotic tissue in the wall of the ovary.
Drugs may prevent further growth or reduce the size of the endometrioma. Shrinkage does not indicate shrinkage of the endometriotic tissue, as temporary inactivity in the absence of estrogen stimulation will allow reabsorption of the chocolate fluid in the endometrioma cavity over a period of time. The action of drugs in shrinking the endometriotic lining is limited by 2 things, the difficult access as the lesions are usually surrounded by extensive scar tissue, and the nature of the brown or black lesions, which usually have a low estrogen receptor count, in contrast to red or clear blister lesions seen elsewhere in the pelvis [18] .
The 3-step procedure has not proven to be more effective than a single step surgical procedure, the latter having a 90% cure rate after one year follow up [17] . The 3-step procedure assumes that both drainage and drug treatment have lasting benefits, which is very unlikely. In a study of drainage and drug therapy alone, the majority of lesions, 87%, had recurred within one year [15, 16] . The only other reason to use the 3-step system is that it may make surgery easier. There is a small advantage in starting the operation with a small ovary, but this advantage no longer exists once the large endometriomas have been drained, which takes only several minutes and reduces the ovary to near normal size. The first 2 steps of the 3-step procedure, drainage by laparoscopy and drug therapy involves unnecessary costs, one unnecessary operation and unnecessary side effects from drug therapy.
The one step procedure has been used successfully in endometriomas up to 16 cm diameter.
TECHNIQUE OF REMOVAL
The operation is achieved using three accessory incisions: two being used to hold the ovary or the edges of the endometrioma and one for the instrument used to excise the endometrioma. Ports on both sides of the abdomen allow sufficiently wide angles to retract the ovary medially away from the lateral pelvic wall or bowel and to open the endometrioma.
The endometrioma is incised over the point of maximum curvature using electrocautery, laser or scissors. Electrocautery has the advantage of containing bleeding over the line of the incision, while scissors facilitate an excellent view of the ovarian wall and endometrioma capsule adherent to the inner ovarian wall. In a minority of endometriomas an initial incision for drainage is not required, as the endometrioma has formed between the pelvic wall and ovary or between the irregular surfaces of the ovary; the endometrioma drains naturally after mobilization of the ovary.
Drainage is achieved by suction irrigation to reduce spillage of the chocolate-like material found inside the endometrioma. A suction irrigator is placed inside the abdomen at the time of ovarian mobilization, to reduce spillage. Dilution of thick material may be required before the suction is effective.
The cyst cavity is rinsed clean with lactated Ringer's solution and the endometrioma then excised using 5 mm grasping forceps, and a spoon electrode or scissors [2] . To create an initial plane between the ovarian wall and the wall of the endometrioma grasping forceps are placed in 2 parts of the ovarian wall thus opening the cavity of the endometrioma, and a third grasping forceps is used to grasp the capsule of the endometrioma. If this is difficult cutting current (70-100 W), through a scissor or spoon electrode tip is applied at the junction of the cyst wall and ovary to develop a plane of dissection. This step avoids excessive bleeding.
The laparoscope is brought close to the area of dissection, magnifying the wall of the endometrioma clearly. Two grasping forceps to stabilize the ovarian cortex while traction is exerted on the capsule of the endometrioma by a third grasping forceps to peel it from inside the ovary. Sometimes the wall of the endometrioma will not peel away from the ovary, so that scissor, laser or electrocautery excision is required. Thermal injury to the ovary is reduced by using the scissors, with back-up diathermy used A 10mm laparoscope is inserted through the umbilicus, and 5mm grasping forceps, spoon shaped monopolar electrosurgical forceps, bipolar electrosurgical forceps, scissors and a suction irrigator may be placed through the 5 mm incisions.
An intrauterine manipulator is placed inside the uterine cavity.
If the ovary is adherent to the deep pelvis, a rectal probe is placed inside the rectum.
Inspection of the lower abdomen assesses the size and pathology ofthe ovary, the position ofthe ovary in relation to the uterus, lateral pelvic wall, and bowel and its fixity or mobility.
If the ovary is mobile it is rotated upwards out of the pelvis by grasping with a tooth or Allis forceps, and the uterus is moved to the side opposite from the ovary being removed, so that the whole of the lateral pelvic wall is visualized, in particular the relationship of the ovary to the ureter [20] .
Movement of the ureter confirms its position. If it appears not to move gentle massage or flushing fluid on the ureter may initiate movement. Once the position of the ureter has been established, a further check on its position is made before each step of the operation to avoid possible damage. If the ureter cannot be identified it is visualized at the pelvic brim and its subsequent course determined by freeing the ureter from the peritoneum until it has passed beyond the ovary. If the ureter still cannot be seen, usually due to scarring of the peritoneum from previous endometriosis, the danger of damage to the ureter is increased as its course may be abnormal and the ureter may be stuck on the lower surface of the ovary. The course of the ureter is determined by inserting a ureteric catheter and visualizing the catheter as it is moved up and down. If it still cannot be seen it can be felt by running a blunt instrument across the lateral pelvic wall to feel the catheter.
If the ureter is seen close to or passing over the lower part of the ovary it requires dissection and mobilization. This can be performed by elevating the peritoneum close to but several millimeters above or below the ureter and making a small 5-10 mm incision in the peritoneum (see Lateral Pelvic Wall Dissection).
If the ovary is fixed to the pelvic wall, it may be mobilized by stretching it away from the point of fixity, which allows visualization of adhesions or scar tissue. These are cut after making sure of the course of the ureter. If the ovary if fixed firmly to the pelvic wall, the edge ofthe ovary may be difficult to determine. A small incision at the edge of the white scar on the retracted ovary, away from the ureter, ovarian blood vessels and the iliac vessels high on the lateral pelvic wall, usually identifies the correct plane for dissection. Once in this plane the dissection usually proceeds rapidly.
Sometimes the ovary is completely retroperitoneal. In this case incision and mobilization of the peritoneum over the ovary will enable definition of the size and position of the ovary. Mobilization of the ovary proceeds quickly with traction and short incisions close to the ovary to avoid the ureter and blood vessels on the lateral pelvic wall. If the ovary cannot be identified incision of the peritoneum lateral to the ovarian vessels and subsequent mobilization of these vessels will lead to the ovary and ureter.
If the ovary is enlarged reducing its size may be helpful prior to removal. Before doing so it is important to make sure the enlargement is not due to cancer or a dermoid cyst. The former may be excluded by vaginal (5) Staples are the quickest method ofclosing blood vessels but they are the most expensive. They are easy to use but require either a second 10 mm incision in the lateral part ofthe abdomen or the use of a 5 mm laparoscope laterally to view the ovary and the placement of the 10-12mm staple gun through the umbilical incision. The latter is preferable and only requires short experience oflooking at the ovary from a different angle.
After the blood vessels are cut the mesovarium attaching the ovary to the lateral pelvic wall requires separation from the ovary. Large veins are present so bipolar forceps or a spoon electrosurgical forceps may be required before the whole ovary is free from its attachments.
The ovary may be removed through the abdomen or vagina.
The Abdomen
The ovary may be removed through the 10mm umbilical port using a 5 mm laparoscope from one of the lateral sites to view the removal. This is important as if a small piece of ovary drops back into the abdomen it may implant and cause subsequent pain. This (1) The anterior rectum is dissected from the uterus and vagina until loose areolar tissue in the rectovaginal space is reached. Using the rectal probe or finger in the rectum as a guide to rectal location, the rectal serosa is opened at its junction with the adherent uterus using scissors. Careful sharp and blunt dissection then ensues until the rectum, normal or with contained fibrotic endometriosis is separated from the posterior uterus, cervix, upper vagina, and rectum until surrounding loose areolar tissue is identifiable below the lesion. The fibrotic endometriosis is removed from the posterior vagina, uterosacral ligaments, and rectum only after anterior rectal mobilization is completed.
The ureter is visualized prior to excising the lesion. If it is not seen, dissection at the pelvic brim or lower in the pelvis is required to determine its course. Sometimes the ureter is attached to or surrounded by the endometriotic tissue.
An aberrant ureter has been seen medial to the uterosacral ligament. The ureter lies lateral to most cul-de-sac lesions, especially when they are placed on medial traction. With the uterosacral ligament pulled medially, there is less risk of ureteral damage. When the ureter is close to the lesion, its course is traced starting at the pelvic brim, and when necessary, the peritoneum overlying the ureter is opened to confirm ureteral position deep in the pelvis. Uterosacral fibrotic endometriosis may envelop the ureter, necessitating its dissection and excision.
(2) (a) If the uterosacral ligaments are infiltrated with endometriosis, they are removed early in the operation before rectal mobilization. They may make up a large portion of the rectal nodule. Part of the ligament which has a normal calibre is identified on the pelvic side wall, divided and put on traction. The peritoneum is incised on both sides of the ligament, and the thickened portion of the ligament is excised, and including its insertion into the cervix. Normal appearing, soft loose areolar tissue, adipose tissue, uterine vessels, and ureter are found below and lateral to the ligament.
(b) If the lesion is large, fibrotic and planes of dissection are difficult to determine, dissection of the pararectal space may provide a safer and easier approach to defining the anatomy and pathology of rectovaginal endometriosis. The rectovaginal septum often can be defined more easily by a lateral approach to the septum. The fibrotic, often nodular, endometriotic lesions are excised from the uterosacral ligaments, the upper posterior vagina (the location of which is continually confirmed by the sponge in the posterior fornix or finger), and the posterior cervix. The dissection of the fibrotic endometriosis from the vaginal wall proceeds using traction with a biopsy forceps to pull the lesion from one side to the other; electrosurgery or scissors are used. Rectal involvement may be diffuse, localised or in close apposition in increasing order of frequency. The degree of rectal involvement with endometriosis is assessed with a rectal probe and movement of the nodule with a grasper after mobilization of the rectum as described above. If clear of rectal muscle wall it can be easily excised. If the disease is localised over a small area a trial dissection is performed resulting in either total excision or at least debulking of the nodule.
A localised nodule can be managed by laparoscopic excision with suture, transvaginal excision with suture or anterior rectal wall disc excision with a circular stapler. This last option is our preferred approach. This involves debulking the lesion and then placing the circular stapler eccentrically so that the anterior rectal wall with the nodule is contained within the stapler. This is achieved by posterior pressure on the nodule with a suture grasped on either side of the rectum pushing it within the stapler which is applying counter pressure anteriorly. A disc of anterior rectum extending to the midlateral extent is excised.
If diffuse involvement is encountered resection is required. This can be performed laparoscopically with mobilization of the rectum below the endometriosis in the presacral plane and then mobilization of the sigmoid to the midline with identification of the left ureter. The posterior mesorectum (containing the superior rectal vessels) is transected with an endo GIA stapler (vascular) as is the rectum at this level. The sigmoid mesentery is also transected with an endo GIA. The proximal bowel is then delivered through a minilaparotomy and a pursestring suture is inserted into the proximal bowel after transection. The Permian EEA is then fired intracorporeally. Any bowel resection or dissection can also be performed using open laparotomy approach and similar techniques as outlined above.
ADENOMYOSIS (C. WOOD 1261)
Conservative surgery involving endomyometrial ablation, laparoscopic myometrial electrocoagulation or excision has cured symptoms in 32 of 54 patients (81.5%) followed for3 years [26] .
Technical Difficulty
Laparoscopic surgery may be limited by the need to excise ill-defined tough adenomyotic tissue and to use robust suturing equipment to obtain wound closure after excising significant areas of myometrium. The easier removal of adenomyosis by laparotomy is a less attractive alternative to laparoscopy, particularly as cure cannot be guaranteed. Unless the adenomyosis is well defined, as in an adenomyoma, it is not possible to be certain of cure following excision or electrocoagulation.
The choice of a suitable surgical procedure depends upon the site and extent of disease, the age of the patient, the desire for future pregnancy, the patient's desire for certain cure or not, and the surgical skill of the gynaecologist.
Endo-myometrial Ablation/Resection
The levonorgestrel IUD may be used to control menorrhagia and dysmenorrhoea. If this fails endometrial ablation may be used. Vasoconstricting agents such as adrenaline and vasopressin are not used routinely as excessive bleeding has not been experienced and the blanching of the myometrium after vasoconstriction makes it difficult to determine the devascularizing effect ofelectrocoagulation or uterine vessel closure.
Closure of the ascending uterine artery may be performed if future pregnancy is not wanted, and the site of the adenomyosis is in the upper uterine body. Bipolar forceps, clips or suture ligation may be used to close the uterine vessels. Laparoscopic uterine artery ligation may also be achieved lateral in the pelvis after dissection of the ureter.
Electrocoagulation of the adenomyosis may be carried out with unipolar or bipolar needles, using 50 W coagulation current. Bipolar needles have a theoretical advantage of concentrating current between the two needles, but their effectiveness is diminished by the tendency of the two needles to move close together as they penetrate the myometrium. Additionally, the area of coagulation may spread outwards from each needle, simulating the effect of monopolar electrocoagulation.
The extent of coagulation can be controlled by reducing the current strength and changing the time the needle(s) are held in position. In order to reduce the possibility of severe surface necrosis and carbonization, either of which may encourage future adhesion formation, the insulated part of the needle is buried a few millimetres below the uterine surface before electrocoagulation is commenced. The insulation on the bipolar needle can be extended so that the active part of the electrode is shortened in order to avoid surface coagulation and necrosis. Needle punctures are made at 1-2cm intervals, depending on the spread of the coagulative effect. The depth of needle puncture may vary, depending on the thickness of the adenomyotic myometrium. This varies from 3-25mm.
If hysteroscopic endomyometrial ablation has also been carried out, the [24] . A finger or laparotomy instruments can gain entry to the abdomen through a 2-4 cm incision which may be sufficient to remove and repair areas of myometrium up to 6 x 8 cm.
A Valtchev uterine manipulator is used to position the adenomyotic areas as close as possible to a laparoscopic or minilaparotomy incision. Sometimes a myoma screw may stabilize the diseased area and aid excision. A diathermy spoon using 100 W monopolar current, or scalpel, are suitable for excision. The spoon has the advantage ofcutting effectively with the sharp end close to the tissue, and coagulating vessels when the convex curve of the spoon compresses the vessel. When the tissue is very firm the scalpel may be preferable, providing more effective and rapid excision. The scalpel can be used safely through a 2 cm accessory laparoscopy incision or a minilaparotomy incision. The margin of the adenomyosis may be determined by change in appearance, vascularity or consistency; finger palpation may be an advantage.
A myometrial morcellator may also be used to remove adenomyotic tissue coring pieces up to 15-20mm in diameter. The difficulty in definition of the margin of adenomyotic tissue make morcellation less precise than scissor or knife dissection. The morcellator hides the tissue as it is cored out. The risk of trauma to other organs is prevented by the myometrium being drawn outwards or the instrument not being inserted beyond the surface of the uterus. The morcellator may be hand or electrical driven. It costs AUS $7000-12,000. Lateral insertion in the abdominal wall is essential for safety. A 10 mm laparoscope gives a better view of the procedure. Laparoscopic or gasless laparoscopy, using LAPAROSCOPY FOR ENDOMETRIOSIS 167 a large scalpel blade and/or large heavy scissorsto morcellate adenomyosis as it is withdrawn from a small 2-4 cm incision in the umbilicus, the suprapubic area, or vagina, may be a better technique [26] .
This technique is cheaper than a morcellator, is just as quick, and may be safer as the surgery is done under vision in the abdominal wound.
Closure of uterine incisions longer than 5-6 cm may require laparotomy instruments as excision of a significant volume of myometrium increases the tension at the myometrial edges which may have to be stretched to close the defect. If the uterine wound is brought into a minilaparotomy incision, the defect can be closed more easily and quickly. Absorbable sutures (No. 1) are used in one or more layers. Ifthere is a large defect a single layer through and through suture may best approximate the wound, acting as a tension suture, and because of the increased thickness ofthe whole myometrium, it is less likely to tear as tension is increased to attain closure. In 2 patients, 30% and 50% of the posterior myometrium has been removed and allowed successful completion of pregnancy at 34 and 36 weeks [26] .
Anti-adhesives such as Interceed (R) and Goretex (R) membrane may be used [27] [28] [29] [30] . In a smaller sample of 56 women with recurrent endometriosis, the 2-3 year cure rate has been 78%. The limitations of thermal ablation are evident: the destruction oflesions without biopsy involves a false positive diagnosis in 20-50% of lesions diagnosed visually and the limitation of removing infiltrating lesions over the bladder, bowel and ureter.
The current surgical techniques are based upon the proper identification of all macroscopic disease, consideration of the presence of microscopic disease, and excision in a manner which copies the principles involved in removal ofmalignant disease.
Further consideration of laparoscopic surgical anatomy, and functional histopathology of the endometriosis and the behaviour of various types of endometriosis can be expected to modify current surgical techniques.
